fusidic acid/l inhibits the excretion of conjugated bilirubin, and at 3000-5000 mg/l there is competitive inhibition of conjugation. These concentrations are considerably greater than any likely to have been reached in our patients. In six out of 32 patients who became jaundiced during treatment with intravenous fusidic acid, however, the serum alkaline phosphatase activity increased; and the bilirubin was predominantly conjugated in the three patients in whom conjugated and unconjugated concentrations were measured. These findings may indicate that the jaundice was cholestatic in a few cases. For the rest we have no evidence for such a mechanism. A careful prospective investigation would be needed to elucidate the mechanism of the jaundice associated with fusidic acid treatment.
Since the jaundice is reversible and the clinical results obtained with fusidic acid in severe staphylococcal sepsis are excellent, the continuing use of this valuable agent would seem to be justified. We make the following suggestions. Firstly, the intravenous preparation should be made up in the volume recommended by the manufacturer (500 ml) or in the maximum volume compatible with the patient's clinical condition and infused slowly over at least six to eight hours. Secondly, as soon as the patient's condition permits the oral form of the drug should be used. Thirdly, liver function should be monitored regularly in any patient receiving intravenous fusidic acid. Should the bilirubin concentration continue to rise when the patient is given oral fusidic acid the drug should be stopped. In patients already jaundiced a further increase in bilirubin concentration during treatment with fusidic acid is also an indication for stopping the drug, although the cause of the deterioration in liver function can seldom be determined. Out of 125 patients who took only D-penicillamine, 45 developed side effects from the drug, whereas of 27 patients with a history of gold toxicity, 18 also reacted adversely to D-penicillamine. All patients who took D-penicillamine within six months after an adverse reaction to gold developed side effects from D-peniciflamine. Fourteen patients developed similar adverse reactions to D-penicillamine and gold, and the interval between treatments in this group was significantly shorter (p <0 01) than in those who developed either differing adverse reactions to both drugs or no reaction to D-penicillamine after treatment with gold.
An interval exceeding six months between treatment with gold and treatment with D-penlcillamine in patients who have developed adverse reactions to gold apparently reduces the risk of adverse reactions to D-penicillamine.
Introduction
Both gold salts and D-penicillamine are effective against rheumatoid arthritis, and the therapeutic responses to the two drugs are apparently similar.' Although both drugs produce a high incidence of adverse reactions,2 3 it has not been clearly established whether patients reacting adversely to gold are more likely to develop adverse reactions to D-penicillamine.
Day and Golding4 noted that three out of four patients who developed bone marrow depression while taking D-penicillamine had already taken gold, and a later report5 implied that rashes and blood dyscrasias were more common in patients taking D-penicillamine who had already taken gold. A multicentre trial group, however, failed to show any association between the two drugs in terms of adverse reactions. 6 We have analysed retrospectively the incidence of adverse reactions in patients treated with D-penicillamine and related these findings to their history of adverse reactions to gold.
Patients, mnethods, and results
One hundred and fifty-five patients took D-penicillamine for rheumatoid arthritis, 30 of whom had already been treated with gold (sodium aurothiomalate), which was stopped because of either adverse reactions (n = 27) or lack of benefit (n = 3). Eighteen of the 27 patients (670%) who stopped taking gold because of-side effects also reacted adversely to D-penicillamine necessitating withdrawal of treatment, and in 14 of these similar side effects from each drug were observed (table I). Of the remaining 125 patients who had not been treated with gold, 45 (36°o) developed adverse reactions. From these observations apparently those patients who reacted adversely to gold were more likely to have adverse reactions to D-penicillamine (X2 = 7 39, df=1, p < 001).
We divided the 27 patients with a history of gold toxicity who were subsequently treated with D-penicillamine into two groups-namely, those developing identical adverse reactions to both drugs (n = 14; table I), and those not developing an adverse reaction to D-penicillamine (n = 9) or developing different side effects from both drugs (n = 4) (table II). Although the total amount of gold given to the two groups was similar, the mean interval between finishing treatment with gold and beginning treatment with D-penicillamine was 3 9 months in the group developing identical adverse reactions and 12 6 months in the second group; the difference was significant at the 1 00 level. The pattern of adverse reactions to gold in the 27 patients who reacted adversely to gold and who subsequently received D-penicillamine was not significantly different from that in a control group of 64 patients who developed side effects from gold but did not subsequently receive D-penicillamine.
Discussion
Our findings suggest that patients who have adverse reactions to gold are significantly more likely to develop side effects from D-penicillamine. The patients were not preselected for susceptibility to certain types of drug allergy since the pattern of toxic reactions to gold was no different from that in patients treated 1499 with gold only. Our results differ from those of Webley and Coomes,5 who failed to find a significant increase in the incidence of adverse reactions to D-penicillamine in patients who had already taken gold. We, however, considered only patients who had shown gold toxicity, whereas their study included all patients who had taken gold, whether they had developed adverse reactions or not.
D-penicillamine chelates heavy metals, 7 and gold may be stored in tissue for prolonged periods after the end of treatment. 8 Hence some adverse reactions to D-penicillamine seen in patients after treatment with gold may result from mobilisation of gold in the tissues. This hypothesis is supported by our finding that the mean interval between finishing treatment with gold and beginning treatment with D-penicillamine in patients who developed identical adverse reactions to both drugs was significantly shorter (3 9 months) than the interval in those who either did not react adversely to D-penicillamine (13 0 months) or had differing side effects (1175 months). Also, patients with intervals of over six months between treatments showed an incidence of adverse reactions to D-penicillamine (25%) similar to that in patients who took only D-penicillamine (36%), whereas all patients who took D-penicillamine within six months of an adverse reaction to gold developed side effects from D-penicillamine, which were similar in 13 out of 15 patients.
An alternative explanation is that patients develop crossreactivity to the thiol derivatives common to both drugs. This could be tested by reversing the order of treatments. At present, however, we do not have enough patients treated with D- penicillamine and subsequently with gold to test this hypothesis. We believe that the increased incidence of adverse reactions to D-penicillamine in patients with a history of gold toxicity is related to the short interval between the two treatments in many cases. Hence treatment with D-penicillamine in a patient who has reacted adversely to gold should probably be delayed for at least six months after gold, when the risk of further adverse reactions is apparently reduced.
Introduction
Lipoatrophy at injection sites is a common complication of treatment with insulin and has been reported in 10%,' 24o%,2 and 55%3 of patients treated with conventional bovine insulins. Many theories have been proposed, but the exact pathogenesis remains obscure. Lipoatrophy is almost unknown in patients treated only with highly purified porcine insulins,' which prompted us to examine the role of immunological factors in its pathogenesis.
Patients and methods
We studied one man and 13 women with moderate or severe lipoatrophy. Their mean age was 45 years (range duration of treatment with insulin 11 years (range four months to 30 years). Five insulin-treated patients (three women and two men) without evidence of lipoatrophy served as controls; they were younger than the study group (mean age 25 years) but had been treated with insulin for a similar time (mean 10 years) (see table I ). Figure 1 shows the clinical appearance of the lipoatrophy in case 1. Skin biopsy samples were taken from the edge of lipoatrophic areas in eight patients (cases [1] [2] [3] [4] [5] [6] [7] [8] , from the middle of lipoatrophic areas in three (cases 9-11), and from normal skin distant to injection sites in three (cases [12] [13] [14] . The five control biopsy samples were taken from non-lipoatrophic areas that had recently been repeatedly injected with insulin. Biopsy tissue was snap-frozen in liquid nitrogen. Immunofluorescence analysis was performed as described.5 Cryostat sections were incubated with fluorescein-conjugated antisera specific for IgG, IgA, IgM, Clq, C3, and fibrin-fibrinogen (Dako Immunoglobulins Ltd). Sections were examined in both blue and ultraviolet light with a Leitz Ortholux incident light microscopy system. Insulin was
